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(57) ABSTRACT

A steering device 1s provided in which fastening of a column
1s carried out smoothly, meshing of a movable tilt lock gear
and a fixed t1lt lock gear 1s carried out smoothly when tilting
1s clamped, and a rigidity can be increased when the tilting 1s
clamped. A side plate on a left side to which a fixed tilt lock
gear 1s attached 1s restrained from being elastically deformed
by a rib. Therefore, 1n tilting and clamping and telescopically
clamping, positions of the fixed tilt lock gear and a movable
t1lt lock gear 1n a vehicle width direction relative to each other
1s not varied, and therefore, the movable tilt lock gear and the
fixed tilt lock gear are brought in mesh with each other
smoothly.

7 Claims, 19 Drawing Sheets
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Fig. 16
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1
STEERING DEVICE

TECHNICAL FIELD

The present 1nvention relates to a steering device, particu-
larly relates to a steering device of a tilt type which can adjust
a t1lt position of a steering wheel 1n accordance with a physi-
cal configuration of a driver and a driving attitude thereoft, or
a tilt telescopic type using both of the tilt type and a telescopic

type.
BACKGROUND ART

A tilt position adjusting mechamsm 1s a mechanism for
adjusting an angle of inclination of a steering wheel to a
position which 1s the easiest to drive by adapting to a figure
and preference of a driver. When the angle of inclination of
the steering wheel 1s adjusted, a tilting clamp mechanism 1s
brought into an unclamped state once, the angle of inclination
ol the steering wheel 1s adjusted continuously under the state,
and thereafter, the tilting clamp mechanism 1s brought 1nto a
clamped state again.

According to the steering device having the tilt position
adjusting mechanism, a vehicle attaching bracket 1s fixed to a
vehicle body, and a fastening rod 1s inserted to a tilt adjusting,
long groove of the vehicle body attaching bracket and a col-
umn. When tilting 1s clamped, the fastening rod 1s fastened by
pressing a fixed cam 1n an axial direction by a movable cam
which 1s pivoted by operating an operating lever, and the
column 1s pressed to the vehicle body attaching bracket to
clamp. However, when a fastening force of the fastening rod
1s weak, 1n second collision 1n which a driver 1s crashed to the
steering wheel, the column 1s moved 1n a tilting direction, and
there 1s a concern that an air bag provided the steering cannot
receive a passenger at an elfective position.

As a mechanism for preventing the column from being
moved in the second collision, there 1s a tilt clamp mechanism
in which a fixed tilt lock gear 1s 1nstalled at a side plate of the
vehicle body attaching bracket, and a movable tilt lock gear
which 1s brought 1n mesh with the fixed tilt lock gear 1s
inserted to the fastening rod.

According to the configuration, when tilting 1s clamped, by
bringing the movable tilt lock gear in mesh with the fixed tilt
lock gear by fastening the fastening rod, a holding force 1n the
tilting direction 1s increased, and even when an impact load by
the second collision 1s operated to the steering wheel, the
column 1s prevented from being moved 1n the tilting direction.

According to the steering device which increases the hold-
ing force 1n the tilting direction 1n this way, when the tilting 1s
clamped, 1f the fasteming rod is fastened, the side plate
attached with the fixed tilt lock gear 1s elastically deformed.
Therefore, positions of the movable tilt lock gear and the fixed
t1lt lock gear 1n a vehicle width direction relative to each other
are changed, and there 1s a concern that meshing of the mov-
able t1lt lock gear and the fixed lock gear 1s failed.

According to a steering device of Japanese Unexamined
Patent Application Publication No. 2008-137393 which 1s
installed with a tilting clamp mechanism, a movable tilt lock
gear 1s outwardly fitted to a movable cam with a clearance
therebetween, and an elastic member 1n a ring-like shape 1s
inserted between the movable cam and the movable tilt lock
gear, and a washer made of a resin 1s interposed between the
movable tilt lock gear and an operating lever to fasten to a
tastening rod. Thereby, the movable t1lt lock gear 1s made to
be able to move 1n a tilting direction and 1n a vehicle width
direction relative to the movable cam, and a degree of free-

10

15

20

25

30

35

40

45

50

55

60

65

2

dom 1s provided to a position at which the movable tilt lock
gear and the fixed tilt lock gear are brought 1n mesh with each
other.

However, according to the steering device ol Japanese
Unexamined Patent Application Publication No. 2008-
137393 which 1s installed with the tilting clamp mechanism,
titling 1s clamped by way of the elastic member 1n the ring-
like shape, and therefore, 1t 1s difficult to increase a rigidity
when tilting 1s clamped. Further, the elastic member 1n the
ring-like shape 1s compressed when tilting 1s clamped, and
therefore, it 1s not easy to select an elastic material which has
a suilicient durability from elastic materials of rubber and the
like as the material of the elastic member in the rnng-like
shape.

According to a steering device of Japanese Examined Util-
ity Model Application Publication No. 59-41892 which 1s
installed with a tilt clamp mechanism, one side plate of a
vehicle body attaching bracket 1s reinforced by a rib, the other
side plate a ngidity of which 1s reduced 1s elastically
deformed 1n a vehicle width direction, tilting 1s clamped by
pressing a column to the vehicle body attaching bracket, and
a rigidity of the vehicle body attaching bracket 1s increased
when tilting 1s clamped. However, the steering device of
Japanese Examined Utility Model Application Publication
No. 59-41892 which 1s mstalled with the tilt clamp mecha-
nism 1s not applied to a tilt clamp mechamsm 1n which a
holding force 1n a tilting direction 1s increased by bringing a
movable tilt lock gear in mesh with a fixed lock gear.
Japanese Unexamined Patent Application Publication No.

2008-137393
Japanese Examined Utility Model Application Publication

No. 59-41892

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

It 1s a problem of the present invention to provide a steering,
device in which a column 1s fastened smoothly, a movable tilt
lock gear and a fixed tilt lock gear are smoothly brought 1n
mesh with each other when tilting 1s clamped, and a ngidity 1s
increased when tilting 1s clamped.

Means for Solving the Problem

The problems described above are solved by the following
means. That 1s, a first aspect of the present invention 1s a
steering device characterized in including a vehicle body
attaching bracket which can be attached to a vehicle body, a
column 1n which a tilt position thereof 1s supported adjustably
by the vehicle body attaching bracket, and a steering shaft
mounted with a steering wheel 1s axially supported pivotably,
a fastening rod which 1s inserted to a tilt adjusting long groove
formed at a side plate and the column 1n order to fasten to
clamp the column to a left and right pair of the side plates of
the vehicle body attaching bracket at a desired tilt position, a
fixed cam which 1s supported by one end of the fastening rod
and presses an mner side face of one of the side plates of the
vehicle body attaching bracket to the column, a movable cam
which 1s supported pivotably by the one end of the fastening
rod along with an operating lever opposedly to the fixed cam,
a cam face which 1s provided to each of faces of the fixed cam
and the movable cam opposed to each other, and presses the
movable cam to the fixed cam relatively 1n an axial direction,
a detent portion which 1s formed at the fixed cam 1n order to
make the fixed cam unable to rotate relative to the movable
cam, 1s inwardly fitted to the tilt adjusting long groove, and 1s
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made to be slidable along the tilt adjusting long groove in
adjusting a tilt position of the column, a fixed tilt lock gear

which 1s attached to an outer side face of the one of side plates
of the vehicle body attaching bracket, a movable tilt lock gear
which 1s pivoted in synchronism with an operation o pivoting,
the operating lever and can be brought 1n mesh with the fixed
t1lt lock gear, and a rib which 1s formed along the tilt adjusting,
long groove at a vicinity of the tilt adjusting long groove of the
one of side plates, and restrains an elastic deformation of the
one of side plates 5 when the column 1s fastened to clamp.

A second aspect of the present imvention 1s the steering
device according to the first aspect of the present invention,
characterized in that the rib 1s formed between the fixed tilt
lock gear and an upper plate of the vehicle body attaching
bracket.

A third aspect of the present invention is the steering device
according to the first aspect of the present invention, charac-
terized 1n including a gap which 1s formed at a portion of
connecting the other of side plates of the vehicle body attach-
ing bracket to the upper plate of the vehicle body attaching
bracket, and facilitates an elastic deformation of the other of
side plates when the column 1s fastened to clamp.

A Tourth aspect of the present invention 1s the steering
device according to the third aspect of the present invention,
characterized in that the gap 1s opened on a rear side thereof
in view of a vehicle body.

A fifth aspect of the present invention 1s the steering device
of the present invention according to any one of the first
aspect through the fourth aspect of the present invention,
characterized in including the movable tilt lock gear which 1s
outwardly fitted to the fixed cam movably 1n a tilting direc-
tion, and a spring which 1s interposed between the movable
t1lt lock gear and the fixed cam, sandwiches an outer periph-
eral face of the fixed cam, and elastically supports a move-
ment of the movable tilt lock gear 1n the tilting direction
relative to the fixed cam.

A sixth aspect of the present invention 1s the steering device
according to the fifth aspect of the present invention, charac-
terized 1n that when ridges of the movable tilt lock gear and
the fixed tilt lock gear are brought into contact with each other
in fastening the column to the vehicle body attaching bracket,
the spring 1s elastically deformed by a reaction force thereot,
and the movable tilt lock gear 1s moved 1n the tilting direction
relative to the fixed tilt lock gear.

A seventh aspect of the present invention 1s the steering
device according to the sixth aspect of the present invention,
characterized in that when the column 1s released from fas-
tening the vehicle body attaching bracket, meshing of the
movable tilt lock gear to the fixed tilt lock gear 1s made to be
casy to be disengaged by a gap between the fixed cam and the
movable tilt lock gear 1n an up and down direction of the
vehicle body.

‘ect of the Invention

[T

The steering device of the present invention includes the
fastening rod which 1s mserted to the tilt adjusting long
groove formed at the side plate and the column 1n order to
fasten to clamp the column to the left and right pair of side
plates of the vehicle body attaching bracket at the desired talt
position, the fixed tilt lock gear which is attached to the outer
side face ol the one of side plates of the vehicle body attaching
bracket, the movable tilt lock gear which 1s pivoted 1n syn-
chronism with the operation of pivoting the operating lever
and can be brought in mesh with the fixed tilt lock gear, the rib
which 1s formed along the tilt adjusting long groove at the
vicinity of the tilt adjusting long groove of the one of side

5

10

15

20

25

30

35

40

45

50

55

60

65

4

plates, and restrains the elastic deformation of the one of side
plates when the column 1s fastened to clamp, and the gap
which 1s formed at the portion of connecting the other of side
plates and the upper plate.

The one of side plates to which the fixed tilt lock gear 1s
attached 1s restrained from being elastically deformed by the
rib, and the other of side plates includes the gap at the portion
ol being connected to the upper plate. Therefore, when the
column 1s fastened to clamp, a variation 1n the positions in the
vehicle width direction of the fixed tilt lock gear and the
movable tilt lock gear relative to each other 1s restrained, and
therefore, the movable tilt lock gear and the fixed tilt lock gear
are smoothly brought 1n mesh with each other while making
fastening of the column smooth.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a total perspective view showing a state of attach-
ing a steering device 101 of the present invention to a vehicle.

FIG. 2 1s a perspective view of an essential portion viewing,
the steering device 101 of an embodiment of the present
invention from a left upper side on a rear side of a vehicle
body.

FIG. 3 1s a perspective view of an essential portion viewing,
the steering device 101 of the embodiment of the present
invention from a right lower side on the rear side of the vehicle
body.

FIG. 4 15 a disassembled perspective view viewing a sur-
rounding of a vehicle body attaching bracket from the left
upper side on the rear side of the vehicle body.

FIG. 5 1s a disassembled perspective view viewing the
surrounding of the vehicle body attaching bracket from the
right lower side on the rear side of the vehicle body.

FIG. 6 1s a disassembled perspective view omitting the
vehicle body attaching bracket from FIG. 5.

FIG. 7 1s a front view of a side plate 25 on a right side of the
vehicle body attaching bracket 2.

FIG. 8 1s a cross-sectional view of a side plate 24 on a left
side of the vehicle body attaching bracket 2.

FIG. 9 1s a cross-sectional view showing a modified
example of the side plate 24 on the left side of the vehicle
body attaching bracket 2.

FIG. 10 shows a state of integrally assembling a movable
t1lt lock gear a fixed cam, and a wire spring by a tilt stopper,
(a) 1s a front view, (b) 1s a sectional view taken along a line
A-A of (a), and (¢) 1s a sectional view taken along a line B-B
of (a).

FIG. 11 (a) 1s a view viewing FIG. 10(d) in an arrow mark
P direction, and FIG. 11 (b) 1s a front view showing a state of
removing the tilt stopper from FIG. 11 (a).

FIG. 12 illustrates perspective views showing a state of
removing the fixed cam and the tilt stopper from FIG. 10, (a)
1s a perspective view viewing FIG. 10(a) from a skewed right
side, and (b) 1s a perspective view viewing FI1G. 10(a) from a
skewed left side.

FIG. 13 shows a state of engaging the fixed cam and the
wire spring, (a) 1s a perspective view viewing from a side of
an inclined cam face of the fixed cam, (b) 1s a perspective view
viewing {rom a side of a detent portion of the fixed cam, and
(¢) 1s a front view viewing from the side of the detent portion
of the fixed cam.

FIG. 14 illustrates perspective views showing a single
member of the tilt stopper, (a) 1s a perspective view viewing
the t1lt stopper from a side of an engaging protrusion, and (b)
1s a perspective view viewing the tilt stopper from a side of a
flange portion.
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FIG. 15 1llustrates views of apart showing a single member
of the t1lt stopper, (a) 1s a front view of the t1lt stopper (b) 1s a
left side view of (a), (¢) 1s a right side view of (a), and (d) 1s
a plane view of (a).

FIG. 16 illustrates perspective views showing a single
member of a fixed t1lt lock gear, (a) 1s a perspective view
viewing the fixed tilt lock gear from a skewed lower side on an
outer side 1n a vehicle width direction, and (b) 1s a perspective
view viewing the fixed tilt lock gear from a side lower than the
side of (a).

FIG. 17 1llustrates views of apart showing a single member
of the fixed tilt lock gear, (a) 1s a front view of the fixed tilt
lock gear, (b) 1s a plane view of (a), and (¢) 1s a bottom view
of (a).

FIG. 18 1s a front view of a vicinity of an operating lever
showing a state of unclamping an outer column from the
vehicle body attaching bracket by operating to pivot the oper-
ating lever 1n the clockwise direction.

FI1G. 19 1s a front view of the vicinity of the operating lever
showing a state of clamping the outer column to the vehicle
body attaching bracket by operating to pivot the operating,
lever 1n the counterclockwise direction.

FIG. 20 1s a graph showing a relationship between an angle
of rotating the operating lever and an operating force which 1s
necessary for operating the operating lever.

MODE FOR CARRYING OUT THE INVENTION

In the following embodiment, an explanation will be given
of an example of applying the present invention to a steering
device of a tilt telescopic type which adjusts positions of both
of a position 1n an up and down direction and a position in a
front or rear direction of a steering wheel.

FI1G. 11s atotal perspective view showing a state of mount-
ing a steering device 101 of the present invention to a vehicle.
The steering device 101 axially supports a steering shaft 102
pivotably. The steering shaft 102 1s mounted with a steering,
wheel 103 at an upper end thereot (on a rear side of a vehicle
body), and a lower end (on a front side of the vehicle body) of
the steering shaft 102 1s connected with an intermediate shaft
105 via a universal joint 104.

The intermediate shait 105 1s connected with a universal
joint 106 at a lower end thereot, and the universal joint 106 1s
connected with a steering gear 107 configured by a rack and
pinion mechanism or the like.

When a driver operates to rotate the steering wheel 103, a
turning force thereof 1s transmitted to the steering gear 107
via the steering shaft 105, and the universal joint 104, the
intermediate shaft 105, and the umiversal joint 106, a tie rod
108 1s moved via the rack and pinion mechanism, and a
steering angle ol a wheel can be changed.

FI1G. 2 1s a perspective view of an essential portion viewing,
the steering device 101 of an embodiment of the present
invention from a left upper side on a rear side of a vehicle
body. FIG. 3 1s a perspective view of an essential portion
viewing the steering device 101 of the embodiment of the
present invention from a right lower side on the rear side of the
vehicle body. FIG. 4 1s a disassembled perspective view view-
ing a surrounding of a vehicle body attaching bracket from a
left upper side on the rear side of the vehicle body, FIG. S1s a
disassembled perspective view viewing the surrounding of
the vehicle body attaching bracket from a right lower side on
the rear side of the vehicle body, and FIG. 6 1s a disassembled

perspective view omitting the vehicle body attaching bracket
from FIG. §.
As shown in FIG. 2 and FIG. 3, the steering device 101 of

the embodiment of the present ivention 1s configured by a
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vehicle body attaching bracket 2, an inner column (lower
column) 31, a steering assisting portion 32 (electric assisting
mechanism), an outer column (upper column) 34 and the like.

A rear end 1n view of the vehicle body of the steering
assisting portion (electric assisting mechanism) 32 1s fixed to

a front side 1n view of the vehicle body (left side of FIG. 2) of

the inner column 31 by press fitting. The steering assisting
portion 32 1s configured by an electric motor 321, a reduction
gearbox portion 322, an output shait 323 and the like. In the
steering assisting portion 32, a bracket 33 which 1s integrally
formed to a front end 1n view of the vehicle body of the
steering assisting portion 32 1s supported by a vehicle body,
not 1llustrated, to be able to adjust a tilt position via a tilt
center axis, not illustrated.

An 1nner peripheral face of the outer column 34 1s out-
wardly fitted to an outer peripheral face of the inner column
31 to be able to adjust a telescopic position (slidably move 1n
parallel with a center axis line of the mner column 31). An
upper side shaft 102A 1s axially supported pivotably by the
outer column 34, and the steering wheel 103 (reter to FIG. 1)
1s {ixed to an end portion on a rear side 1n view of the vehicle
body (right side of FIG. 2) of the upper steering shaft 102A.
A lower side 1n view of the vehicle body of the outer column
34 1s formed with a slit (not illustrated) penetrating from an
outer peripheral face to the inner peripheral face of the outer
column 34. The slit has a shape 1n which a side of a front end
in view ol the vehicle body of the outer column 34 1s opened,
and a side of a rear end 1n view of the vehicle body is closed.

A lower steering shatt, not 1llustrated, 1s axially supported

pivotably by the inner column 31, and the lower steering shaft
1s fitted to the upper steering shaft 102A by a spline. There-
fore, rotation of the upper steering shaft 102A 1s transmuitted
to the lower steering shait regardless of a telescopic position
of the outer column 34.
The steering assisting portion 32 detects a torque operated
to the lower steering shait, and rotates the output shaft 323 by
a necessary steering assisting force by driving the electric
motor 321. Rotation of the output shait 323 1s transmitted to
the steering gear 107 by way of the universal joint 104, the
intermediate shaft 105, and the universal joint 106, and a
steering angle of a wheel can be changed.

The vehicle body attaching bracket 2 which sandwiches the
outer column 34 from both leit and right sides 1n a vehicle
width direction 1s attached to a front side m view of the
vehicle body (left side of FIG. 2, right side of FIG. 3) of the
outer column 34. As shown from FIG. 2 to FIG. 5, the vehicle
body attaching bracket 2 includes an upper plate 23 which 1s
formed substantially horizontally 1n the vehicle width direc-
tion, and a pair of left and right side plates 24 and 25 which are
extended from the upper plate 23 to a lower side in view of the
vehicle body, and squeeze to hold the outer column 34 from
both left and right sides 1n the vehicle width direction.

Notched grooves (which are formed by opening a rear side
in view of the vehicle body), not illustrated, are formed on
both lett and right sides in the vehicle width direction of the
upper plate 23, and the upper plate 23 1s attached to the
vehicle body via capsules 22, 22 which are fitted to the
notched grooves.

According to the vehicle body attaching bracket 2 and the
outer column 34, when a driver 1s impacted to the steering
wheel 103 1 second collision and a large 1mpact force 1s
operated thereto, the vehicle body attaching bracket 2 1is
detached from the capsules 22 to the front side of the vehicle
body, collapsingly moved to the front side of the vehicle body
by being guided by the mmner column 31, and absorbs an
impact energy in collision.
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A pair of clamp members, not illustrated, 1s integrally
tformed on the front Side 1n view of the vehicle body of the
outer column 34 by being protruded from the outer column 34
to outer sides in the vehicle width direction. The clamp mem-
ber 1s formed with a telescopic position adjusting long
groove, not illustrated, which 1s extended to prolong in an axis

center direction of the outer column 34. Further, the side
plates 24 and 25 of the vehicle body attaching bracket 2 are
tformed with tilt adjusting long grooves 26 and 27. The tilt
adjusting long grooves 26 and 27 are formed 1n a shape of a
circular arc centering on a tilt center axis. Outer side faces of
the clamp members of the outer column 34 are slidably
brought into contact with iner side faces 242 and 252 of the
side plates 24 and 235 of the vehicle body attaching bracket 2.

A Tastening rod 41 1n a shape of a round bar 1s mserted from
right sides of FIG. 4 and FIG. 6 by passing the tilt adjusting
long grooves 26 and 27 and telescopic position adjusting long
grooves. A tilt stopper 48 1s outwardly fitted to the fastening
rod 41, and a left end of the fastening rod 41 1s passed through
the t1lt position adjusting long groove 27 on the right side, the
telescopic position adjusting long groove on the right side, the
telescopic position adjusting long groove on the left side, and
the tilt adjusting long groove 26 on the left side. Successively,
a tilt stopper 5, a movable t1lt lock gear 6, a wire spring
(spring) 7, afixed cam 8, amovable cam 42, an operating lever
43, a collar 44, and a thrust bearing 45 are outwardly fitted to
a left end side of the fastening rod 41 successively from the
right side, and a nut 46 1s fastened to fix to the left end of the
fastening rod 41.

A detent portion 412 1n a rectangular shape 1s formed at a
head portion 411 1n a shape of a circular disk at the right end
of the fasteming rod 41. The detent portion 412 1s fitted to the
t1lt adjusting long groove 27 on a right side, and the fastening,
rod 41 1s made to stop pivoting relative to the side plate 25.
The tilt stopper 48 on a right side 1s made of a synthetic resin,
has substantially a rectangular shape prolonged 1n a tilting
direction, and 1s formed by a width between two faces of a
dimension substantially the same as a groove width of the tilt
adjusting long groove 27. Therefore, the tilt stopper 48 on the
right side 1s inwardly fitted to the tilt adjusting long groove 27,
slidably moved smoothly 1n a t1lt adjusting direction when a
t1lt position of the outer column 34 1s adjusted, and alleviates
an 1mpact by being brought into contact with an end portion of
the t1lt adjusting long groove 27 at a tilt adjusting end. The
movable cam 42 1s press-fit to the operating lever 43 made of
a synthetic resin, and 1s pivoted integrally with the operating
lever 43.

FI1G. 7 1s a front view of the side plate 235 on the right side
of the vehicle body attaching bracket 2, and FIG. 8 1s a
cross-sectional view of the side plate 24 on the lett side of the
vehicle body attachung bracket 2. As shown in FIG. 4, FIG. §,
and FIG. 8, a rear end 1n view of the vehicle body of the side
plate 24 1s formed with a rib 243 folded from the side plate 24
in right angle to an outer side 1n a vehicle width direction. The
r1b 243 1s formed along the tilt adjusting long groove 26 at a
vicinity of the tilt adjusting long groove 26. Further, an upper
end 1n view of the vehicle body of the rib 243 1s fixed to the
upper plate 23 of the vehicle body attaching bracket 2 by
welding.

Although a lower end 1n view of the vehicle body of the r1b
243 1s formed up to an upper end of a fixed tilt lock gear 47
described later, the lower end may be formed by being
extended to a lower end of the fixed tilt lock gear 47. There-
fore, a rigidity of a vicinity of the tilt adjusting long groove 26
of the side plate 24 1s increased by the rib 243, and when the
operating lever 43 1s operated to pivot 1n order to clamp the
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outer column 34 to the vehicle body attaching bracket 2, an
clastic deformation of the side plate 24 1s restrained.

FIG. 9 1s a cross-sectional view showing a modified
example of the side plate 24 on the left side. As shown 1 FIG.
9, a rear side 1n view of the vehicle body (left side of FIG. 9)
of the side plate 24 on the lett side 1s formed with a rib 244 1n
a shape of a semicircular arc protruded from the side plate 24
to the outer side in the vehicle width direction. The rib 244 1s
tormed along the tilt adjusting long groove 26 at a vicinity of
the tilt adjusting long groove 26. Further, an upper end in view
ol the vehicle body of the rib 244 1s fixed to the upper plate 23
of the vehicle body attaching bracket 2 by welding. There-
fore, a nigidity of a vicinity of the tilt adjusting long groove 26
of the side plate 24 1s increased by the rib 244, and when the
operating lever 43 1s operated to pivot 1n order to clamp the
outer column 34 to the vehicle body attaching bracket 2, the
clastic deformation of the side plate 24 1s restrained.

Further, as shown in FIG. 3, FIG. 5, and FIG. 7, 1n an upper
end 1n view of the vehicle body of the side plate 25 on the right
side, a front side 1n view of the vehicle body (right side of FIG.
7) 1s fixed to the upper plate 23 of the vehicle body attaching
bracket 2 by welding 255. Further, a rear side 1n view of the
vehicle body (left side of FIG. 7) of an upper end 1n view of
the vehicle body of the side plate 25 1s formed with a gap 2353
between the rear side and the upper plate 23 of the vehicle
body attaching bracket 2, and arear side 1n view of the vehicle
body of the gap 253 1s opened. Further, a front end 1n view of
the vehicle body of the gap 253 1s formed with a slit 254. The
slit 254 has an ettfect of preventing a welding strain when the
side plate 235 1s fixed to the upper plate 23 by the welding 255
from reaching a vicinity of the tilt adjusting long groove 27.
Theretfore, a rigidity of a vicinity of the tilt adjusting long
groove 27 of the side plate 235 1s reduced by the gap 253 and
the slit 254, and when the operating lever 43 1s operated to
pivot 1n order to clamp the outer column 34 to the vehicle
body attaching bracket 2, the elastic deformation of the side
plate 25 1s facilitated.

Four pieces of parts of the tilt stopper 5, the movable tilt
lock gear 6, the wire spring (spring) 7, and the fixed cam 8 are
integrally assembled and can be handled as one piece of a
part, and therefore, an assembling efficiency 1s improved.
That 1s, FIG. 10 shows a state of assembling the movable tilt
lock gear 6, the fixed cam 8, and the wire spring 7 by the tilt
stopper 5, (a) 1s a front view, (b) 1s a sectional view taken
along a line A-A of (a), and (¢) 1s a sectional view taken along
a line B-B of (a). FIG. 11(a) 1s a view viewing FIG. 10(b) 1n
an arrow mark P direction, and FIG. 11 (b) 15 a front view
showing a state of removing the tilt stopper 3 from FI1G. 11(a).

FIG. 12 illustrates perspective views showing a state of
removing the fixed cam 8 and the tilt stopper 5 from FIG. 10,
FIG. 12(a) 15 a perspective view viewing FIG. 10(a) from a
skewed right side, and FIG. 12 (b) 1s a perspective view
viewing FIG. 10(a) from a skewed lett side. FIG. 13 shows a
state of engaging the fixed cam 8 and the wire spring 7, FIG.
13(a)1s a perspective view viewing from an inclined cam face
side of the fixed cam 8, FIG. 13 (b) 1s a perspective view
viewing from a detent portion side of the fixed cam 8, and
FIG. 13(c)1s a front view viewing from the detent portion side
of the fixed cam 8.

The movable tilt lock gear 6 1s formed slenderly 1n an up
and down direction of the vehicle body, and gears 61 are
formed at both side faces 1n the vehicle width direction on a
lower side 1n view of the vehicle body of the movable tilt lock
gear 6. The gear 61 1s prolonged 1n a left and right direction of
FIG. 10(a), and has a convergent tip, and plural pieces of the
gears 61 are formed i1n the up and down direction of the

vehicle body. Further, as shown 1n FIG. 2 and FIG. 4, the fixed
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t1lt lock gear 47 1s fixed to an outer side face 241 of the side
plate 24 on the left side by a bolt 477. The fixed lock gear 47

1s folded 1n a U-like shape, a front side 1n view of the vehicle

body of the fixed tilt lock gear 47 1s opened, and plural pieces
of gears 471 are formed at both side faces on the inner sides 1n
the vehicle width direction in the up and down direction of the
vehicle body.

A protrusion 62 1s formed at an outer side face i1n the
vehicle width direction of the movable tilt lock gear 6, and the
protrusion 62 1s engaged with a recess portion 431 (refer to
FIG. 6) formed at the operating lever 43. Therefore, the mov-
able tilt lock gear 6 1s p1voted in synchronism with a pivoting
operation of the operating lever 43. When the operating lever
43 1s pivoted in the counterclockwise direction in order to
clamp the outer column 34 to the vehicle body attaching
bracket 2, also the movable tilt lock gear 6 1s pivoted 1n the
counterclockwise direction, and the gear 61 of the movable
t1lt lock gear 6 1s brought 1n mesh with the gear 471 of the
fixed tilt lock gear 47, and a holding force 1n a tilting direction
1s made to be strong.

When the operating lever 43 is pivoted 1n the clockwise
direction 1n order to unclamp the outer column 34 from the
vehicle body attaching bracket 2, also the movable tilt lock
gear 6 1s pivoted 1n the clockwise direction, and the gear 61 of
the movable tilt lock gear 6 1s detached from the gear 471 of
the fixed tilt lock gear 47.

The movable tilt lock gear 6 1s formed with a through hole
63 1n parallel with an axis center of the fastening rod 41 on an
upper side 1n view of the vehicle body of the movable tilt lock
gear 6, and the fixed cam 8 1n a shape of a circular cylinder 1s
inwardly fitted to the through hole 63. An inner diameter of
the through hole 63 1s formed to be large 1n the up and down
direction of the vehicle body (up and down direction of FIG.
10(a)), and to be small 1n a front and rear direction of the
vehicle body (left and right direction of FIG. 10(a)). As a

result thereof, a gap between a major diameter outer periph-
eral face of the fixed cam 8 (outer peripheral face of the fixed
cam 8 on a side of an inclined cam face 85) 87 and the through
hole 63 1s formed such that gaps ¢l and ¢.2 in the up and down
direction of the vehicle body are larger than gaps p1 and 32 1n

the front and rear direction of the vehicle body, and 1s formed
such that o1+0.2>p1+2. The movable tilt lock gear 6 1s made
to be able to move relative to the fixed cam 8 by amounts of
the gaps al, a2, 31, and [2.

Before inwardly fitting the fixed cam 8 to the movable tilt
lock gear 6, the wire spring 7 1s assembled to the movable tilt
lock gear 6. As shown 1n FIG. 13, the wire spring 7 1s formed
by folding one piece of a wire, and 1s configured by a pair of
arm portions 71, 71 1n a shape of a straight line in parallel with
cach other, folded portions 72 and 73 which are formed at
both ends of the arm portions 71, 71 and a connecting portion
74 1n a channel-like shape which connects the folded portions
73, 73 on one side.

As shown 1n FIG. 12, the arm portions 71, 71 and the folded
portions 72 and 73 of the wire spring 7 are inserted to the
through hole 63 of the movable tilt lock gear 6, and the
connecting portion 74 1s caught by an engaging protrusion 64
of the movable tilt lock gear 6. The engaging protrusion 64 1s
formed at an end face 67 on a side of the movable cam 42 of
the movable tilt lock gear 6. Then, the folded portions 72, 72
on one side are engaged with engaging recess portions 65, 65
formed at the through hole 63, and the folded portions 73, 73
on the other side are engaged with engaging recess portions
66, 66. As a result thereol, the wire spring 7 1s attached to the
movable t1lt lock gear 6, while a movement thereof 1n a face
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in parallel with a paper face of FIG. 10(a) and a movement
thereof 1n a direction orthogonal to the paper face of the FIG.
10(a) are prevented.

Successively, the fixed cam 8 1s inwardly fitted to the
through hole 63 of the movable tilt lock gear 6. Then, the arm
portions 71, 71 of the wire spring 7 are elastically deformed
with the folded portions 72 and 73 as fulcra, and the arm
portions 71, 71 squeeze to hold an outer peripheral face (outer
peripheral face on a side of the detent portion 86 of the fixed
cam 8) 81 of the fixed cam 8 having a small diameter 1n a
shape of a circular cylinder. The outer peripheral face 81 of
the fixed cam 8 1s formed with inclined faces 82 (refer to FIG.
13(5)). The inclined faces 82 are formed at 2 portions of the
outer peripheral face 81 opposed to each other by 180
degrees, and guide the outer peripheral face 81 of the fixed
cam 8 smoothly between the arm portions 71, 71 when the
fixed cam 8 1s inwardly {fitted to the through hole 63.

Further, the outer peripheral face 81 of the fixed cam 8 1s
formed with flat faces 83 (refer to FIG. 13(b)). The flat faces
83 are formed at 2 portions of the outer peripheral face 81
opposed to each other by 180 degrees, and facilitate to match
a phase of the fixed cam 8 to a phase of the movable tilt lock
gear 6 when the fixed cam 8 1s inwardly fitted to the through
hole 63. Further, circular arc shape portions 75, 75 are respec-
tively formed at middle positions 1n length directions of the
arm portion 71, 71. A radius of curvature of the circular arc
shape portion 75 1s formed to be the same as a radius of
curvature of the outer peripheral face 81 of the fixed cam 8.
Therefore, a center of the through hole 63 of the movable tilt
lock gear 6 1s held at a center of the fixed cam 8 by urging
forces of the arm portions 71, 71.

As shown 1n FI1G. 13(a), one end face (end face opposed to
the movable cam 42 when the fixed cam 8 1s assembled to the
fastening rod 41) of the fixed cam 8 1s formed with an inclined
cam face 85 which 1s engaged with the inclined cam face of
the movable cam 42. Further, as shown in FIGS. 13(b) and (¢),
the detent portion 86 1s formed at the other end face of the
fixed cam 8 (end face opposed to the side plate 24 of the
vehicle body attaching bracket 2 when the fixed cam 8 1s
assembled to the fastening rod 41).

The detent portion 86 1s formed with flat faces 861, 861
formed by a width between two faces which 1s more or less
narrower than the groove width of the tilt adjusting long
groove 26. Therefore, the flat faces 861, 861 are fitted to the
t1lt adjusting long groove 26, the fixed cam 8 1s made to stop
rotating relative to the side plate 24 and 1s made to be slidable
in a tilt adjusting direction by being guided by the tilt adjust-
ing long groove 26. Further, circular arc faces 862, 862 are
formed at end faces 1n the tilt adjusting direction (up and
down direction of FIG. 13(c)) of the detent portion 86. As
shown 1n FIGS. 13(a) and (¢), the fixed cam 8 1s formed by a
shape having a line symmetry with a straight line 89 passing
the center of the fixed cam 8 as a symmetric axis, and there-
fore, the fixed cam 8 has a structure by which assembling can
be carried out even when a phase thereot 1s changed by 180
degrees. Also the movable cam 42 1s formed by a shape
having a line symmetry with a straight line passing a center of
the movable cam 42 as a symmetric axis although not 1llus-
trated, and has a structure by which assembling can be carried
out even when the phase 1s changed by 180 degrees.

Successively, as shown in FIG. 10(d), the tilt stopper 5 1s
inserted to the through hole 84 formed at an axis center of the
fixed cam 8 and 4 pieces of parts of the tilt stopper 3, the
movable tilt lock gear 6, the wire spring 7, and the fixed cam
8 are integrally assembled. FIG. 14 illustrates perspective
views showing a single member of the tilt stopper 5, FIG.
14(a) 1s a perspective view viewing the tilt stopper 3 from a
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side of an engaging protrusion, and FIG. 14(b) 1s a perspective
view viewing the tilt stopper 5 from a side of a tlange portion.
FIG. 15 illustrates views of a part viewing a single member of

the tilt stopper 5, FIG. 15(a) 1s a front view of the stopper 5,
FIG. 15(b) 1s a left side view of FIG. 15(a), FIG. 15(c¢) 1s a

right side view of FIG. 15(a), and FIG. 15(d) 1s a plane view
of FIG. 15(a).

As shown 1n FIG. 14 through FIG. 15, the tilt stopper 3 1s
made of a synthetic resin, and 1s configured by a cylindrical
portion 51 1 a shape of a hollow circular cylinder, and a
flange portion 52 1n a shape of a rectangular thin plate inte-
grally formed at one end (left end of FIG. 15(a)) of the
cylindrical portion 51. The cylindrical portion 51 and the
flange portion 52 are formed with a through hole 33 to which
the fastening rod 41 1s 1inserted, and slits 54, 54 communicat-
ing with the through hole 53 from an outer peripheral face of
the cylindrical portion 51 are formed.

Other end (right end of FIG. 15(a)) 1s formed with engag-
ing protrusions 55, 55 protruded from the outer peripheral
face of the cylindrical portion 51 to an outer side 1n a radius
direction. The engaging protrusions 33, 35 are formed with
inclined faces 551, 551 on the other end side of the cylindrical
portion 51, and one end side of the cylindrical portion 51 1s
tormed with lock faces 552, 552 orthogonal to an axis center
of the cylindrical portion 51. The inclined face 551 1s inclined
in a direction of being proximate to the axis center of the
cylindrical portion 51 as proceeding to the other end side of
the cylindrical portion 51.

The flange portion 52 1s formed with flat faces 521, 521
formed by a width between two faces more or less narrower
than the groove width of the tilt adjusting long groove 26.
Theretore, the flat faces 521, 521 of the flange portion 52 are
made to be slidable 1n the tilt adjusting direction by being
inwardly fitted to the tilt adjusting long groove 26. A width
between two faces of the flat faces 521, 521 of the flange
portion 52 1s formed to be more or less narrower than the
width between two faces of the flat faces 861, 861 (refer to
FIG. 11(a)).

Further, circular arc faces 522, 522 are formed at end faces
in a tilt adjusting direction (up and down directions of FIG.
15(b) and FIG. 15(c¢)) of the tflange portion 52. The circular
arc faces 522, 522 are brought into contact with end portions
of the tilt adjusting long groove 26 at t1lt adjusting ends, and
alleviate an impact sound. Further, a left end face (left end of
FIG. 15(a)) 524 of the flange portion 52 i1s formed with
circular arc shape grooves 56, 56 at end portions 1n the tilt
adjusting direction of the flange portion 52 to thereby facili-
tate the circular arc faces 522, 522 to elastically deform.
Therefore, when the circular arc faces 522, 522 are brought
into contact with the end portions of the tilt adjusting long
groove 26 at the tilt adjusting ends, the circular arc faces 522,
522 are elastically deformed, and impacts at the tilt adjusting
ends can be alleviated.

Further, a right end face (right end of FIG. 15(a)) 523 of the
flange portion 52 1s formed with circular arc shape recess
taces 57, 57. A radius of curvature of the circular arc shape
recess faces 57, 57 1s formed to be more or less larger than a
radius of curvature of the circular arc faces 862, 862 of the
fixed cam 8 described above.

As shown 1 FIGS. 10(d) and 10(c¢), the cylindrical portion
51 of the tilt stopper 3 1s mnserted to the through hole 84
formed at an axis center of the fixed cam 8. Then, the inclined
faces 551 of the engaging protrusions 55 of the tilt stopper 3
are brought into contact with the through hole 84, the cylin-
drical portion 51 1s contracted in a diameter thereof, and
therefore, the cylindrical portion 51 can smoothly be mserted

to the through hole 84.
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When the cylindrical portion 51 of the tilt stopper 5 has
been finished to be 1nserted to the through hole 84, the cylin-
drical portion 51 1s enlarged 1n the diameter, and the lock
faces 552 of the engaging protrusions 55 are engaged with an
end face of the fixed cam 8 on a side of the inclined cam faces
85. Further, the circular arc shape recess faces 57, 37 of the tilt
stopper 5 are outwardly fitted to the circular arc shape faces
862, 862 ol the fixed cam 8. Further, aright end face 523 (refer
to FIG. 10(5)) of the tlange portion 52 of the tilt stopper 5 1s
brought 1nto contact with an end face (on a side of the side
plate 24) 68 of the movable tilt lock gear 6.

Therefore, when assembling has been finished, the mov-
able tilt lock gear 6, the wire spring 7, and the fixed cam 8 are
integrated by the tilt stopper 5, 4 pieces of the parts can be
prevented from being scattered 1n the midst of transportation,
and therefore, an assembling time period can be shortened.
Further, positions of 4 pieces of the parts 1n the axial direction
are not shifted from each other, and therefore, positions of the
wire spring 7 and the fixed cam 8 1n the axial direction can be
held at constant positions. As a result thereof, by an elastic
force of the wire spring 7, a center of the through hole 63 of
the movable tilt lock gear 6 can stably be held at a center of the
fixed cam 8.

An integrated article configured by 4 pieces of the parts of
the t1lt stopper 5, the movable t1lt lock gear 6, the wire spring
7, and the fixed cam 8 assembling of which has been finished
in this way 1s carried by the hand, and the flat faces 861, 861
ol the detent portion 86 of the fixed cam 8 are inwardly fitted
to the tilt adjusting long groove 26 of the side plate 24 of the
vehicle body attaching bracket 2.

Next, the fastening rod 41 1n the shape of the round bar to
which the t1lt stopper 48 1s outwardly fitted 1s passed through
the tilt adjusting long groove 27, the telescopic position
adjusting long groove on the right side, the telescopic position
adjusting long groove on the left side, and the tilt adjusting
long groove 26. Successively, a left end of the fastening rod 41
1s 1nserted to the through hole 53 of the tilt stopper 3 of the
assembling article configured by 4 pieces of the parts. There-
after, when the movable cam 42, the operating lever 43, the
collar 44, and the thrust bearing 45 are outwardly fitted to a
left end of the fastening rod 41, and the nut 46 1s fastened to
the left end of the fastening rod 41 to fix, assembling of the talt
clamp mechanism 1s finished.

The operating lever 43 1s operated to pivot in the counter-
clockwise direction 1n order to clamp the outer column 34 to
the vehicle body attaching bracket 2. Then, the fixed cam 8 1s
not rotated since the flat faces 861, 861 of the detent portion
86 of the fixed cam 8 are mmwardly fitted to the tilt adjusting
long groove 26 and the rotation is restricted, and a ridge of the
inclined cam face of the movable cam 42 1s mounted on a
ridge of the inclined cam face 85 of the fixed cam 8. There-
fore, an end face (refer to FIG. 10(c), FIG. 13(5)) 88 of the
fixed cam 8 on the side of the detent portion 86 pushes the
outer side face 21 of the side plate 24 on the right side. A
described above, the rigidity of the side plate 24 on the left
side at a vicinity of the tilt adjusting long groove 26 1s formed
to be large by the rib 243, and therefore, an elastic deforma-
tion thereof 1s restrained.

When the ridge of the inclined cam face of the movable
cam 42 1s mounted on the ridge of the inclined cam face 85 of
the fixed cam 8, the fastening rod 41 1s pulled to the left side
of FIG. 4, and the circular arc shape head portion 411 pushes
an outer side face 251 of the side plate 25 on the right side to
an 1mner side. As described above, the rigidity of the vicinity
of the t1lt adjusting long groove 27 of the side plate 25 on the
right side 1s formed to be small by the gap 253 and the slit 254,
and therefore, the side plate 25 on the right side 1s elastically
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deformed considerably to the inner side, and the 1nner side
face 252 of the side plate 25 on the night side strongly presses
an outer side face of the clamp member on the right side of the
outer column 34. As a result thereof, the outer side faces of the
left and right clamp members of the outer column 34 are
strongly squeezed between the mner side face 242 of the side
plate 24 and the leit side and the inner side face 252 of the side
plate 25 on the right side.

In this way, the left and right clamp members of the outer
column 34 can be fastened to the vehicle body attaching
bracket 2 by a large holding force at a predetermined tilt
adjusting position to thereby tiltingly be clamped. The tilt
clamp mechanism of the present invention fastens the side
plates 24, directly without interposing an elastic member, and
therefore, the ngidity m tilting and clamping can be
increased. Further, the clamp members are elastically
deformed to the mnner side 1n a direction of making the inner
side faces of the clamp members proximate to each other, and
a width of the slit of the outer column 34 1s narrowed. There-
fore, the inner peripheral face of the outer column 34 is
contracted in the diameter, and the outer peripheral face of the
inner column 31 1s fastened to clamp (telescopically clamp).

Further, when the operating lever 43 1s operated to pivot in
the counterclockwise direction, also the movable tilt lock
gear 6 1s pivoted in the counterclockwise direction in syn-
chronism with a pivoting operation of the operating lever 43.
The fixed cam 8 1s not rotated since the rotation 1s restricted by
inwardly fitting the tlat faces 861, 861 of the detent portion 86
of the fixed cam 8 to the tilt adjusting long groove 26, and both
of the movable tilt lock gear 6 and the wire spring 7 are
pivoted 1n the counterclockwise direction.

The arm portions 71, 71 of the wire spring 7 are slidably
moved while being brought into contact with the outer periph-
eral face 81 1n the shape of the circular cylinder of the fixed
cam 8, and therefore, the center of the through hole 63 of the
movable tilt lock gear 6 1s held at the center of the fixed cam
8 by an urging force of the wire spring 7. Even when the outer
column 34 1s clamped to the vehicle body attaching bracket 2,
the wire spring 7 does not receive a clamp force, and the arm
portions 71, 71 of the wire spring 7 are only slidably moved
while being brought 1into contact with the outer peripheral
face 81 of the fixed cam 8 by a constant face pressure, and

the wire spring 7 and the fixed cam 8.

When positions of the movable tilt lock gear 6 and the fixed
t1lt lock gear 47 1n an up and down direction of the vehicle
body do not coincide with each other, and ridges of the gear 61
of the movable tilt lock gear 6 and the gear 471 of the fixed tilt
lock gear 47 are brought into contact with each other, the arm
portions 71, 71 of the wire spring 7 are elastically deformed
by amounts of the gaps a1 and ¢.2 by a reaction force thereof.
As aresult thereof, the movable tilt lock gear 6 1s moved more
or less in the up and down direction of the vehicle body while
the fixed cam 8 1s being fixed, and the gear 61 of the movable
t1lt lock gear 6 and the gear 471 of the fixed tilt lock gear 6 are
brought into a normal meshing state. Therefore, even when a
driver 1s crashed to the steering wheel 1n second collision, the
column 1s not moved 1n the tilting direction, and an air bag
installed at the steering wheel can receive a passenger at an
cifective position.

The gear 61 1s formed at the front end of the movable tilt
lock gear 6 which 1s rotated centering on the fasteming rod 41,
and a distance from the center of the fastening rod 41 to the
gear 61 1s made to be long. Further, also a distance from the
t1lt adjusting long groove 26 and the fixed tilt lock gear 47 1s
made to be long. The movable tilt lock gear 6 1s integrally
molded, and the side plate 24 on the left side which 1s attached

therefore, there 1s not a concern of reducing the durability of
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with the fixed tilt lock gear 47 1s restrained from being elas-
tically deformed by the rib 243. Therefore, positions of the
fixed t1lt lock gear 47 and the movable tilt lock gear 6 relative
to each other 1n the vehicle width direction 1s not varied in
tilting and clamping and telescopically clamping, and there-
fore, the movable tilt lock gear 6 and the fixed tilt lock gear 47
are smoothly brought 1n mesh with each other.

Further, when a driver 1s impacted to the steering wheel 103
in second collision, and a large impact force 1s operated, the
fixed t1lt lock gear 47 receives the impact force by transmit-
ting the impact force to the vehicle body via the side plate 24,
the upper plate 23, and the capsule 22. Further, the fixed talt
lock gear 47 1s attached to a position remote from the upper
plate 23, and therefore, by forming the rib 243 at the side plate
24, deformation of the side plate 24 is restrained, and the
movable tilt lock gear 1s prevented from being loosened rela-
tive to the fixed tilt lock gear 47.

The gap 253 of the side plate 25 on the other side 1s formed
at a portion of connecting the other side plate 25 and the upper
plate 23, and 1s opened at the rear side 1n view of the vehicle
body, and the t1ilt adjusting long groove 27 1s formed on the
lower side of the gap 253. Therelore, 1n tilting and clamping
and 1n telescopically clamping, when the circular disk shape
head portion 411 of the fastening rod 41 presses the side plate
25, the side plate 25 1s made to be easy to deform, and

therefore, fastening of the outer column 34 can smoothly be
carried out.

Further, the gap 253 formed at the portion of connecting the
upper plate 23 and the side plate 25 1s opened on the rear side
in view of the vehicle body. Therefore, when an excessively
large 1impact force 1s exerted, the gap 253 1s narrowed, the side
plate 25 1s brought into contact with the upper plate 23, and

deformation of the side plate 25 1n a tilting upper direction can
be minimized.

When the gear 61 of the movable tilt lock gear 6 and the
gear 471 of the fixed tilt lock gear 47 are brought into the
normal meshing state, the arm portions 71, 71 of the wire
spring 7 are moved from the outer peripheral face 81 1n the
shape of the circular cylinder of the fixed cam 8 to the flat face
83. As a result thereof, the arm portions 71, 71 urge the
movable tilt lock gear 6 1n a direction of pivoting in the
counterclockwise direction, and theretfore, the operating lever
43 1s also urged 1n the direction of pivoting 1n the counter-
clockwise direction, and an eflect of stopping the operating
lever 43 from returning 1s produced.

When the operating lever 43 1s operated to pivot in the
clockwise direction 1n order to unclamp the outer column 34
from the vehicle body attaching bracket 2, also the movable
tilt lock gear 6 1s pivoted in the clockwise direction and
meshing of the gear 61 of the movable tilt lock gear 6 and the
gear 471 of the fixed tilt lock gear 47 1s disengaged. Further,
a ridge of the inclined cam face 835 of the fixed cam 8 and a
valley of the inclined cam face of the movable cam 42 are
brought 1n mesh with each other. Then, positions of the fixed
cam 8 and the movable cam 42 in the axial direction are made
to be proximate to each other relatively, and the side plate 25
of the vehicle body attaching bracket 2 1s elastically recov-
ered 1n a direction opposed to the sandwiching direction.

Thereby, the outer column 34 1s brought 1nto a state of
being free relative to the side plates 24, and 25 of the vehicle
body attaching bracket 2 (tilting 1s unclamped). Further, the
clamp members of the outer column 34 are elastically recov-
ered to outer sides 1n a direction of separating inner side faces
of the clamp members from each other, and a width of the slit
of the outer column 34 1s widened. Therefore, the diameter of
the inner peripheral face of the outer column 34 1s enlarged,
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and the outer peripheral face of the inner column 31 1s relaxed
to be unclamped (telescopically unclamp).

In a state of tilting and unclamping and telescopically
unclamping, the arm portions 71, 71 of the wire spring 7 are
moved from the flat face 83 of the fixed cam 8 to the outer
peripheral face 81 1n the shape of the circular Cylinder. As a
result thereof, the movable tilt lock gear 6 1s moved more or
less 1n the up and down direction of the vehicle body by the
gaps o1, and a2 and the urging force of the wire spring 7,
meshing of the movable tilt lock gear 6 and the fixed lock gear
4’7 1s made to be easy to be disengaged, and when tilting and
unclamping and telescopically unclamping are advanced
thereatter, the center of the through hole 63 of the movable tlt
lock gear 6 1s recovered to the center of the fixed cam 8.

In the state of tilting and unclamping and telescopically
unclamping, the adjustment of the steering wheel 103 1n the
titling direction can arbitrarily be carried out by displacing
the outer column 34 1n the tilting direction while guiding the
t1lt stopper 48, the tilt stopper 5, and the detent portion 86 of
the fixed cam 8 by the tilt adjusting long groove 26 and 27 of
the bracket 2. When the circular arc faces 522, 522 of the t1lt
stopper 5 are brought 1nto contact with the end portions of the
t1lt adjusting long groove 26 at the tilt adjusting ends, the
circular arc faces 522, 3522 are elastically deformed, and
impacts at the tilt adjusting ends can be alleviated.

Further, the adjustment of the steering wheel 103 in the
telescopic direction can arbitrarily be carried out by displac-
ing the outer column 34 1n the telescopic direction along the
outer peripheral face of the inner column 31 while guiding the
telescopic position adjusting long groove of the outer column
34 by the fastening rod 31.

FIG. 16 illustrates perspective views showing a single
member of the fixed tilt lock gear 47, F1G. 16(a) 1s a perspec-
tive view viewing the fixed tilt lock gear 47 from a skewed
lower side on the outer side 1n the vehicle width direction, and
FIG. 16(b) 15 a perspective view viewing the fixed tilt lock
gear 47 from a side lower than the skewed lower side of FIG.
16(a). FI1G. 17 1illustrates views of a part showing a single
member of the fixed tilt lock gear 47, FIG. 17(a) 1s a front
view of the fixed tilt lock gear 47, FIG. 17(b) 1s a plane view
of FIG. 17(a), and FIG. 17(c¢) 1s a bottom view of FIG. 17(a).

FIG. 181s a front view of a vicinity of the operating lever 43
showing a state of unclamping the outer column 34 from the
vehicle body attaching bracket 2 by operating to pivot the
operating lever 43 in the clockwise direction. FIG. 19 15 a
front view of the vicimity of the operating lever 43 showing a
state of clamping the outer column 34 to the vehicle body
attaching bracket 2 by operating to pivot the operating lever
43 in the counterclockwise direction. FIG. 20 1s a graph
showing a relationship between a rotational angle of the oper-
ating lever 43 and an operating force necessary for operating
the operating lever 43.

As shownin FIG. 4 and FIG. 6, the operating lever 43 made
ol a synthetic resin 1s formed with an engaging protrusion 433
at a front end of an elastic deforming portion 432 1n a shape of
a thin plate. The engaging protrusion 433 1s formed by pro-
truding to the outer side face 241 of the side plate 24. As
shown 1in FIG. 16 and FIG. 17, an outer side face of the fixed
t1lt lock gear 47 1s formed with a sliding contact face config-
ured by a groove portion 472, an inclined face 473, and a
stepped difference portion 474. The engaging protrusion 433
always exerts an urging force to an outer side 1n the vehicle
width direction to the operating lever 43 by elastically
deforming the elastic deforming portion 432, and slidingly
moving the elastic deforming portion 432 by bringing the
clastic deforming portion 432 always in contact with the
sliding contact face configured by the groove portion 472, the
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inclined face 473, and the stepped difierence portion 474.
Therefore, play of the operating lever 43 1s excluded, and an
operating feeling of the operating lever 43 1s promoted.

A length of the groove portion 472, the inclined face 473,
and the stepped difference portion 474 1n the up and down
direction of the vehicle body (a length 1n an up and down
direction of FIG. 17(a)) 1s formed to be more or less longer
than a tilt adjusting length of the outer column 34. The groove
portion 472 1s formed by being recessed to an inner side 1n the
vehicle width direction (upper side of FIG. 17(b)) more than
the front end 1n view of the vehicle body of the inclined face
473 (left end of FI1G. 17(b)), and 1s 1n parallel with the outer
side face 241 of the side plate 24, and a length 1n the front and
rear direction of the vehicle body (length in a left and right
direction of FIG. 17(b)) 1s formed to be more or less longer
than a length 1n the front and rear direction of the vehicle body
of the engaging protrusion 433. A front end 1n view of the
vehicle body of the groove portion 472 1s formed with a wall
portion 475 raised to the outer side i the vehicle width
direction (lower side of FIG. 17(b)) by a steep slope.

The inclined face 473 1s formed to be heightened by a
gradual inclination to the outer side in the vehicle width
direction as proceeding to the rear side of the vehicle body. A
rear end 1n view of the vehicle body of the inclined face 473
1s Tormed with a steep inclined face 476 which 1s lowered to
the mner side in the vehicle width direction (upper side of
FIG. 17(b)) by a steep slope and connected to the stepped
difference portion 474. The stepped difference portion 474 1s
in parallel with the outer side face 241 of the side plate 24, and
a length thereof 1n the front and rear direction of the vehicle
body (length 1n a left and right direction of FIG. 17(b)) 1s
formed to be more or less longer than a length 1n the front and
rear direction of the vehicle body of the engaging protrusion
433.

FIG. 181s a front view of a vicinity of the operating lever 43
showing a state of unclamping the outer column 34 from the
vehicle body attaching bracket 2. As shown 1in FIG. 18, at an
unclamping position, the engaging protrusion 433 1s engaged
with the groove portion 472. The groove portion 472 1s inter-
posed between the wall portion 475 and the front end 1n view
ol the vehicle body of the inclined face 473, and 1s formed to
be more or less longer than the tilt adjusting length of the
outer column 34. Therefore, in t1lt adjustment of the outer
column 34, the engaging protrusion 433 1s moved by being
guided by the groove portion 472, and restricts the operating
lever 43 from being rotated. Therefore, the operating lever 43
1s not rattled in the tilt adjustment, and a meshing strange
sound produced by incomplete meshing of the movable tilt
lock gear 6 and the fixed tilt lock gear 47 can be prevented.

When the operating lever 43 1s operated to pivot in the
counterclockwise direction 1n order to clamp the outer col-
umn to the vehicle body attaching bracket 2, the engaging
protrusion 433 1s moved from the groove portion 472 to the
inclined face 473, and 1s slidably moved along the inclined
tace 473. As shown 1 FIG. 20, an operating force of the
operating lever 43 1s gradually increased. When a ridge of the
inclined cam face of the movable cam 42 1s mounted on a
ridge of the inclined face 85 of the fixed cam 8, the operating
force of the operating lever 43 1s abruptly increased, and the
engaging protrusion 433 1s moved to the stepped difference
portion 474 by passing the steep inclined face 476. F1G. 19 1s
a front view of a vicinity of the operating lever 43 showing a
state of clamping the outer column 34 to the vehicle body
attaching bracket 2.

The nndge of the inclined cam face of the movable cam 42
1s mounted on the ridge of the inclined cam face 835 of the
inclined cam 8, and therefore, simultaneously with strongly
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squeezing the outer column 34 between the side plate 24 on
the lett side and the side plate 25 on the right side, the movable
t1lt lock gear 6 1s brought 1n mesh with the fixed tilt lock gear
4’7, and the clamping operation 1s finished. When the engag-
ing protrusion 433 1s engaged with the stepped difference
portion 474, as shown 1n FIG. 20, the operating force of the
operating lever 43 1s rapidly reduced, a clinking click sound
or a click feeling 1s brought about, a clear operating feeling of
firmly carrying out clamping is brought about, and therefore,
the operating feeling 1s excellent.

In order to pivot the operating lever 43 from the clamp
position to the unclamp position, 1t 1s necessary that the
engaging protrusion 433 rides over the steep inclined face
4'76. Therelore, as shown 1n FIG. 20, 1t 1s necessary to exert a
large operating force to the operating lever 43, and therefore,
the operating lever 43 can be prevented from operating to
unclamp erroneously.

When the operating lever 43 1s operated to pivot in the
clockwise direction 1n order to unclamp the outer column 34
from the vehicle body attaching bracket 2, the engaging pro-
trusion 433 1s moved from the stepped difference portion 474
to the inclined face 473 by passing the steep inclined face 476,
and 1s slidably moved along the inclined face 473. As shown
in FIG. 20, although a large operating force 1s needed when
the engaging protrusion 433 passes the steep inclined face
4’76, when the ridge of the inclined cam face of the movable
cam 42 1s deviated from the ridge of the inclined cam face 85
of the fixed cam 8, and the engaging protrusion 433 1s moved
to the inclined face 473, the operating force of the operating
lever 43 1s rapidly reduced.

When the operating lever 43 1s operated to pivot in the
clockwise direction, also the movable tilt lock gear 6 1s piv-
oted 1n the clockwise direction, and meshing of the movable
t1lt lock gear 6 and the fixed tilt lock gear 47 1s disengaged.
Further, the rndge of the inclined cam face 85 of the fixed cam
8 and the valley of the inclined cam face of the movable cam
42 are brought in mesh with each other, and the outer column
34 1s brought into a state of being free from the side plates 24
and 25 of the vehicle body attaching bracket 2 (tilting 1s
unclamped).

As shown 1n FIG. 20, by bringing the engaging protrusion
433 and the inclined face 473 into contact with each other, the
operating lever 43 1s operated with an urging force in an
unclamping direction (fastening releasing direction). There-
fore, even when the hand 1s detached from the operating lever
43 at a middle position of the clamp position and the unclamp
position, the operating lever 43 1s automatically moved to the
unclamp position. Therefore, an erroneous operation of stop-
ping the operating lever 43 at the middle position can be
prevented, and the meshing strange sound produced by the
incomplete meshing of the movable tilt lock gear 6 and the
fixed tilt lock gear 47 can be prevented. An inclination direc-
tion of the mnclined face 473 may be formed 1n a direction of
exerting the urging force in the clamp direction to the oper-
ating lever 43.

The engaging protrusion 433 1s formed 1ntegrally with the
operating lever 43, also a sliding contact face configured by
the groove portion 472, the inclined face 473, and the stepped
difference portion 474 1s formed on the outer side face of the
tilt lock gear 47, and therefore, a number of parts and a
number of integrating steps can be reduced, and the produc-
tion cost can be reduced.

Although according to the embodiment described above,
the explanation has been given of the case of applying the
present invention to the steering device of the tilt telescopic
type which can carry out both of the tilt position adjustment
and the telescopic position adjustment, the present invention
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may be applied to a steering device of a tilt type which can
carry out only a tilt position adjustment.

DESCRIPTION OF THE REFERENC.
NUMERALS AND SIGNS

L1

101 steering device

102 steering shafit

102 A upper steering shaft

103 steering wheel

104 universal joint

105 intermediate shaftt

106 universal joint

107 steering gear

108 tie rod

2 vehicle body attaching bracket
22 capsule

23 upper plate

24 side plate

241 outer side face

242 1nner si1de face

243 rib

244 rib

235 side plate

251 outer side face

252 1nner side face

253 gap

254 slit

255 welding

26, 27 t1lt adjusting long grooves
31 inner column

32 steering assisting portion
321 electric motor

322 reduction gearbox portion
323 output shaft

33 bracket

34 outer column

41 fastening rod

411 circular disk shape head portion
412 detent portion

42 movable cam

43 operating lever

431 recess portion

432 elastic deformation portion
433 engaging protrusion

44 collar

435 thrust bearing

46 nut

47 fixed tilt lock gear

471 gear

4’72 groove portion

4’73 1inclined face

4’74 stepped ditfference portion
4’75 wall portion

4’76 steep inclined face

477 bolt

48 tilt stopper

5 t1lt stopper

51 cylindrical portion

52 flange portion

521 flat face

522 circular arc face

523 right end face

524 left end face

53 through hole

54 slit

53 engaging protrusion
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551 inclined face
552 lock face

56 circular arc shape groove

57 circular arc shape recess face
6 movable tilt lock gear

61 gear

62 protrusion

63 through hole

64 engaging protrusion

65, 66 cngaging recess portions
67 end face

68 end face

7 wire spring (spring)

71 arm portion

72, 73 folded portions

74 connecting portion

75 circular arc shape portion

8 fixed cam

81 outer peripheral face

82 inclined face

83 flat face

84 through hole

85 inclined cam face

86 detent portion

861 flat face

862 circular arc face

87 major diameter outer peripheral face
88 end face

89 straight line (symmetric axis)

The mvention claimed 1s:

1. A steering device, comprising:

a vehicle body attaching bracket which can be attached to
a vehicle body;

a column 1 which a tilt position thereof 1s supported
adjustably by the vehicle body attaching bracket, and a
steering shaft mounted with a steering wheel 1s axially
supported pivotably;

a fastening rod which 1s mserted to a tilt adjusting long
groove formed at a side plate and the column 1n order to
fasten to clamp the column to a left and right pair of the
side plates of the vehicle body attaching bracket at a
desired tilt position;

a fixed cam which 1s supported by one end of the fastening
rod and presses an inner side face of one of the side plates
of the vehicle body attaching bracket to the column;

amovable cam which 1s supported pivotably by the one end
of the fastening rod along with an operating lever oppos-
edly to the fixed cam;

a cam face which 1s provided to each of faces of the fixed
cam and the movable cam opposed to each other, and
presses the movable cam to the fixed cam relatively 1n an
axial direction;
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a detent portion which 1s formed at the fixed cam 1n order
to make the fixed cam unable to rotate relative to the
movable cam, 1s inwardly fitted to the tilt adjusting long
groove, and 1s made to be slidable along the t1lt adjusting,
long groove 1n adjusting a tilt position of the column;

a fixed tilt lock gear which 1s attached to an outer side face
of the one of side plates of the vehicle body attaching
bracket;

a movable tilt lock gear which 1s pivoted 1n synchronism
with an operation of pivoting the operating lever and can
be brought in mesh with the fixed tilt lock gear; and

a rib which 1s formed along the t1lt adjusting long groove at
a vicinity of the t1lt adjusting long groove of the one of
side plates, and restrains an elastic deformation of the
one of side plate when the column 1s fastened to clamp.

2. The steering device according to claim 1, wherein the rib
1s Tormed between the fixed tilt lock gear and an upper plate
of the vehicle body attaching bracket.

3. The steering device according to claim 1, further com-
prising;:

a gap which 1s formed at a portion of connecting the other
of side plates of the vehicle body attaching bracket to the
upper plate of the vehicle body attaching bracket, and
facilitates an elastic deformation of the other of side
plates when the column 1s fastened to clamp.

4. The steering device according to claim 3, wherein the
gap 1s opened on a rear side thereof 1 view of the vehicle
body.

5. The steering device according to claim 1, wherein:

the movable tilt lock gear which 1s outwardly fitted to the
fixed cam movably 1n a tilting direction; and

a spring which 1s interposed between the movable tilt lock
gear and the fixed cam, sandwiches an outer peripheral
face of the fixed cam, and elastically supports a move-
ment of the movable tilt lock gear in the tilting direction
relative to the fixed cam.

6. The steering device according to claim 5, wherein when
ridges of the movable tilt lock gear and the fixed t1lt lock gear
are brought into contact with each other in fasteming the
column to the vehicle body attaching bracket, the spring is
clastically deformed by a reaction force thereof, and the mov-
able tilt lock gear 1s moved in the tilting direction relative to
the fixed tilt lock gear.

7. The steering device according to claim 6, wherein when
the column 1s released from fastening the vehicle body attach-
ing bracket, meshing of the movable tilt lock gear to the fixed
t1lt lock gear 1s made to be easy to be disengaged by a gap
between the fixed cam and the movable tilt lock gear 1n an up
and down direction of the vehicle body.
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